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CONVERSION FACTORS AND ABBREVIATIONS

Readers who may prefer to use metric (International System) units rather
than the inch-pound units can make conversions using the following tactors:

Multiply inch-pound unit By To_obtain metric unit
inch (in,) 25.4 millimeter (wm)
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
acre-foot (acre-ft) 1,233 cubic meter (m3)
cubic foot per secona 0.02832 cubic meter per

(£t3/s) second

(m3/s)

ton, short 0.9072 megagram (Mg)

Teuperature in degrees Fahrenheit (CF) can be converted to degrees Celsius (°C)
as tollows:

OC = 5/9 x (9F-32)



WATER-QUALITY DATA FOR ORWELL RESERVOIR AND THE OTTER TAIL RIVER
NEAR FERGUS FALLS, MINNESOTA

A compilation of data collected by the U. S. Geological Survey

By M. R, Have and L. H. Tornes

ABSTRACT

Water-quality data were collected at five sites on Orwell Reservoir and
two sites on the Otter Tail River, at the inflow and outflow points of the
reservoir, The data, collected from Aprii 1985 to July 1986, consist mainly of
streamflow and nutrient concentrations at the river sites and nutrient concen-
trations, alkalinity, Secchi-disk transparency, phytoplankton counts, chloro-
phyll concentrations, and profiles of specific conductance, temperature, pH,
and dissolved oxygen at the reservoir sites. Additional data collected at the
outflow site include alkalinity and concentrations of major ions and organic
carbon,

INTRODUCTION

Orwell Dam was constructed in 1953 to impound water during floods and to
release water for water supply and pollution abatement during dry or low~flow
periods.

In 1984-85, the U.S. Army Corps of Engineers did a study called ROPE
(Reservoir Operating Plan Evaluation) for Orwell Reservoir (U.S. Army Corps of
Engineers, 1985). The objectives of the ROPE stuay were to:

1. Determine how well the original operating plan for Orwell Reservior
contributes to the presently authorized purposes.

2. Identify other resources or project purposes that operation of Orwell
Reservoir might significantly affect,

3. Formulate and evaluate alternative reservoir operating plans to
optimize benetits.

4., Consider minor structural modifications to enhance beneficial eftfects
of' reservior operation.

5. Report findings and make tentative recommendations,

As a result of the ROPE study, a new operating plan for Orwell Reservoir
was proposed. An important aspect of the proposea plan is that changes in pool
level would be relatively minor compared to changes under the original
operating plan. Thus, the new plan would increase fisheries potential,
recreational opportunities, and shoreline protection, The new plan was
implemented for testing in the spring of 1986, Data for 1985 were collected
while the original operating plan was in effect. Data for 1986 were collected
while the new operating plan was in effect.



The U.S. Army Corps of Engineers has developed several computer models
that can predict chemical loading to lakes and changes in quality of lake water
following a change in reservoir operations, given the required water-quality
data for input to the models. Because of the change in operations at Orwell
Reservoir, the St. Paul District Corps of Engineers requested that the U.S.
Geological Survey provide assistance by determining the quality of water in the
reservoir.

PURPOSE AND SCOPE

This report presents data collected at rive sites on Orwell Reservoir and
two sites on the Otter Tail River.

The scope of the water-quality study included:

1. Inflow_site -- monthly sampling from April to September 1985, a winter
sample collected in February 1986, and samples collected in April and
May 1986 during spring runoff. Samples were collected bi-weekly by the
damtender for determination of total phosphorus to augment montnly
data, Onsite determinations during monthly visits included streamflow,
specific conductance, water temperature, pH, and dissolved oxygen.
Monthly samples were analyzed for concentrations of nitrogen and
pnosphorus.

except no biweekly samples were collected. Onsite determinations were
the same as those made at the inflow site, plus alkalinity. Samples
were analyzed to determine concentrations of selected nitrogen and
phosphorus species, organic carbon, major ions, and dissolved solids.

3. Faive Lake sites -- sampled monthly frow April to September 1985, ana
February, May, ana July 1986. Onsite determinations included specific
conductance, water temperature, pH, dissolved oxygen, and measurement
of concentrations of nitrogen and phosphorus species, chlorophyll a and
b, phytoplankton identif'ication, and turbidity.

LOCATION AND ENVIROMMENTAL SETTING

Orwell Reservoir is in Otter Tail County in west-central Minnesota, about
180 miles northwest of the Minneapolis - St. Paul metropolitan area and about 6
miles southwest of Fergus Falls. The reservoir and the sampling sites are
shown in figure 1. The reservoir is on the Otter Tail River, 38.6 river miles
upstream of the point where the Otter Tail and Bois de Sioux Rivers combine to
form the Red River of the North. It has a gross storage capacity of 14,100
acre-feet and a useful capacity of 13,100 acre-feet, which is approximately the
volume of a 10-year flooa (U.S. Army Corps of Engineers, 1963).
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The drainage area above Orwell Dam is approximately 1,830 square miles.
The headwaters are in the morainic hills of southwestern Clearwater County
approximately 90 miles northeast of the reservoir., From the headwaters to
Orwell Reservoir, the river flows through an extensive network of lakes and
depressions, Above river mile 40, the river runs through rolling hills;
whereas, below river mile 22, the topography is nearly tlat. DBetween these two
distinct areas lies a transition zone in which the dam and most of the
reservoir is located. This transition zone is composed of a series of beach
ridges that were formed by Glacial Lake Agassiz.

The basin is underlain by as much as 500 feet of glacial drift composed of
a heterogeneous mixture of clay, sand, gravel, and boulders., Along the Otter
Tail River and its tributaries, the channel slope and flow are sufficient to
permit development of hydroelectric power.

The climate in the area consists of cold winters and warm summers.
Average temperatures at the Fergus Falls weather station in January and July
are 5.9 and 80.0°F, respectively. Average annual precipitation is 23.5 inches
per year (National Oceanic and Atmospheric Administration, 1985).

Grain farming is the dominant agricultural activity, although diversified
farming, including dairying, is becoming more prevalent. About 1,870 acres
around and including Orwell Reservoir are leased to the Minnesota Department of
Natural Resources for wildlife management. Numerous waterfowl species use the
reservoir during migration, Non-game bird species of interest that may occur
at the reservoir include the bald eagle, osprey, white pelican, sandhill crahe,
and common loon.

PREVIOUS INVESTIGATIONS

A limnological survey of Orwell Reservoir was done in 1978-79 by personnel
trom the University of Minnesota (Megard, 1980). The survey included several
reservoirs, most of which were sampled eight times and analyzed for
concentrations of major ions and nutrients, Secchi-disk transparency was
measured during each sampling visit.

Water-quality data were collected from the outflow site by the U.S.
Geological Survey in the 1960's. These data are included in this report for
comparison.

METHODS OF COLLECTION AND ANALYSIS

Water at the inflow and outflow sites was well mixed; therefore, samples
were collected at one vertical located near the center of the channel. Samples
were depth integrated and bottles were filled in the stream directly or, if a
suspended-sediment sampler was used, the water was transferred to a splitter
and the bottles were filled from the splittern Specatic conductance,
temperature, pH, and dissolved oxygen were measured with a I-chmalab1 model 4041
portable four-parameter instrument. Streamflow during monthly sampling visits
was determined with a current meter at the inflow site and determined from the



stage-discharge rating at the outflow site according to the methods of Carter
and Davidian (1968). Mean-daily streamtlow at the inflow site was calculated
from the mean-daily outflow discharge and changes in reservoir storage.

At the reservoir sites, a white, 20-centimeter Secchi disk was used to
determine transparency. Specific conductance, temperature, pH, and aissolved
oxygen were measured wWith the portable four-parameter instrument. A
peristaltic pump was used to collect depth-integrated water samples by moving
the orifice of the tube through the euphotic zone, which was determined by
doubling the Secchi-disk reading.

The portable four-parameter instrument was calibrated at the beginning of
each sampling day and checked at the end of the day. Reservoir sites 2 and 5
were not sampled as often as the other reservoir sites because they were
riverine or dry during periods of low water levels in the reservoir. All field
and laboratory determinations were made using standard U.S. Geological Survey
methods. References detailing the various methods include Greeson and others,
1979a and 1979b; Fishman and Friedman, 1985; Rantz and others, 1982; and
Wershaw and others, 1983. Phytoplankton taxa were determined using the
membrane filter method (McNabb, 1960) on samples preserved with Lugol's
solution (Greeson and others, 1979a) by Aquatic Analysts of Portiand, Oregon.

IThe use of a trade name in this report is for i1dentification purposes
only and does not constitute endorsement by the U.S. Geological Survey.
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Table 1.--Vertical-profile water-quality data for Orwell Reservoir

[PS/em, microsiemens per centimeter at 250 Celsius; mg/L, milligrams per liter]

Oxygen,
Spe- dis-
cific solved
Sam- con- pH Temper- Oxygen, (per-
pling duct=- (stand-  ature dis- cent
Date Time depth ance ard (degree  solved satur-

(feet) (PS/cm) units) celsius) (wg/L) ation)

Site 1
1985
April
18... 15:20 2.0 386 8.3 12.5 9.6 92
18... 15:21 4,0 386 8.2 12.0 9.0 85
18... 15:23 5.0 386 8.2 12.0 9.0 85
May
15... 15:41 1.0 39 8.1 16.0 8.0 83
15600 15:42 3.0 390 8.1 16.0 8.1 84
15... 15:43 6.5 390 8.1 16.0 8.0 83
June
18... 17:01 1.0 378 8.2 19.5 9.1 100
18.ee 17:02 5.0 378 8.2 19.5 9.0 99
18... 17:03 10.0 378 8.2 19.5 8.8 97
18... 17:04 15.0 379 8.2 19.5 8.8 97
18... 17:05 20.0 379 8.2 19.0 8.3 90
July
24,.. 16: 11 1.0 356 8.2 23.0 8.2 98
24... 16:12 3.0 356 8.2 23.0 7.9 94
24, .. 16:13 9.0 356 8.2 23.0 7.8 93
24... 16:14 15.0 356 8.2 23.0 7.7 92
24... 16:15 17.0 356 8.2 23.0 T.7 92
August
29... 15:20 1.0 360 7.9 20.0 8.8 98
29... 15:21 3.0 359 7.9 19.5 8.2 90
29... 15:22 6.0 359 7.9 19.5 8.0 88
29... 15:23 9.0 358 7.9 19.5 7.9 87
29... 15:24 12.0 358 7.9 19.5 7.8 86
29... 15:25 15.0 359 7.8 19.5 7.7 85
September
24... 16:35 1.0 360 8.0 13.0 9.8 94
24... 16:36 5.0 358 8.0 13.0 9.8 94
24... 16:37 10.0 358 8.0 13.0 9.7 93
24... 16:38 16.0 360 8.0 13.0 9.5 91



Table 1.--Vertical-profile data for Orwell Reservoir--Continued

Oxygen,
Spe- dis-
cific solved
Sam- con- pH Temper- Oxygen, (per-
pling duct- (stand- ature dis- cent
Date Time depth ance ard (degree solved satur-

(teet) (PS/cm) units) celsius) (mg/L) ation)

1986
February
26... 13:45 4,0 b1y 8.0 0.0 1.7 81
26... 13:48 6.0 414 8.0 0.0 1.7 81
26... 13:50 6.5 414 7.9 0.0 11.7 81
May
01... 13:45 2.0 395 8.3 10.0 10.8 95
0Teee 13:46 10.0 395 8.3 10.0 10.6 93
01... 13:47 15.0 395 8.3 10.0 10.6 93
01... 13:48 19.5 396 8.3 10.0 10.6 93
July
2244, 13:00 1.0 380 8.7 27.0 10.9 138
2244, 13:01 3.0 380 8.6 26.0 10.5 130
2244, 13:02 6.0 383 8.4 26.0 9.1 113
22... 13:03 10.0 384 8.4 25.5 8.6 106
2244, 13:04 15.0 384 8.2 25.0 7.5 91
22444 13:05 17.0 384 8.2 25.0 7.3 89
Site 2
1985
June
18... 16:30 1.0 376 8.1 19.5 9.5 105
1840e 16:31 3.0 376 8.1 19.5 9.1 100
18... 16:32 6.0 371 6.2 19.5 9.0 99
1840 16:33 9.0 317 8.2 19.5 9.0 99
18... 16:34 13.5 377 8.2 19.5 9.0 99
July
24, .. 15:36 1.0 356 8.2 23.0 7.6 91
24... 15:37 30 357 8.2 23.0 7.6 91
24, .. 15:38 6.0 358 8.2 23.0 7.8 93
24... 15:39 9.0 358 8.2 23.0 7.5 89
24... 15:40 12,0 362 8.1 23.0 7.3 87



Table 1.--Vertical-profile data rfor Orwell Reservoir--Continued

Oxygeun,
Spe- dis-
cific solved
Sam- con- PH Temper-  Oxygen, (per-
pling duct- (stand- ature dis- cent
Date Time depth ance ard (degree solved satur-

(feet) (pS/cm) units) celsius) (mg/L) ation)

Site 2 --Continuea

1985
August
29... 14:50 1.0 360 7.9 20.0 8.4 93
29... 14:51 3.0 360 7.9 19.5 8.0 88
29... 14:52 6.0 361 7.9 19.5 T.7 8
29... 14:54 9.0 362 8.0 19.5 T.7 85
29... 14:55 11.0 363 7.9 19.5 7.3 80
September
24, .. 16:10 1.0 348 8.0 13.0 10.2 98
24, .. 16: 11 4.0 352 8.0 13.0 10.1 97
24, .. 16:12 7.0 355 8.0 13.0 10.1 97
1986
May
01... 13:20 2.0 392 8.4 10.5 10.8 96
01... 13:25 5.0 393 8.4 10.5 10.7 95
01... 13:30 10.0 394 8.4 10.5 10.6 94
01... 13:31 15.0 394 8.4 10.5 10.6 94
01... 13:32 17.0 394 8.4 10.5 10.6 94
July
22... 12:15 1.0 383 8.0 26.5 8.6 108
22... 12:16 3.0 384 8.0 26.0 8.3 103
22... 12:17 5.0 384 8.0 25.0 1.7 94
22... 12:18 8.0 383 7.9 25.0 7.2 86
22... 12:19 10.0 383 7.9 25.0 6.9 84

10



Tabie 1.--Vertical-profile data for Orwell Reservoir--Continued

Oxygen,
Spe- dis-
cific solved
Sam- con- pH Temper- Oxygen, (per-
pling duct- (stana- ature dis- cent
Date Time aepth ance ard (degree solved satur-

(feet) (PS/cm) units) celsius) (mg/L) ation)

Sate_3
1985

April
18... 14:45 2.0 397 8.2 11.0 10.3 95
18... 14:46 4.0 397 8.2 11.0 10.3 95
16... 1447 6.0 397 8.2 11.0 10.3 95
18... 14:48 8.0 397 8.2 11.0 9.3 86
18... 14:49 10.0 398 8.2 10.5 7.9 72

May
5.4 16:11 1.0 390 8.1 16.0 8.6 89
5.0 16:12 3.0 390 8.1 16.0 7.7 80
1544, 16:13 6.0 390 8.1 16.0 7.6 79
15600 16:14 9.0 390 8.1 16.0 7.3 76
15... 16:15 10.5 390 8.1 16.0 7.6 79

June
18... 17:31 1.0 378 8.3 19.0 9.2 100
18... 17:32 5.0 381 8.3 19.0 9.0 98
18... 17:33 10.0 380 8.3 19.0 9.1 99
18... 17:34 15.0 381 8.3 19.0 9.0 98
1840 17:35 20.0 381 8.3 19.0 9.1 99
18... 17:36 25.0 380 8.3 19.0 9.0 98

July
24, .. 17:29 1.0 360 8.3 23.5 8.2 99
24... 17:30 3.0 362 8.3 23.5 8.0 96
24, .. 17:31 6.0 362 8.3 23.5 7.8 94
24, .. 17:32 12.0 363 8.3 23.5 T.7 93
24, .. 17:33 18.0 363 8.2 23.5 7.5 90
24, .. 17:34 23.0 364 8.0 23.5 5.7 69

11



Table 1.--Vertical-profile data for Orwell Reservoir--Continued

Oxygen,
Spe- dis-
cific solved
Sal- con- pH Temper- Oxygen, (per-
pPling duct- (stand- ature dis- cent
Date Time depth ance ard (degree solved satupr-
(feet) (PS/cm) units) celsius) (mg/L) ation)
Site 3 --Continued
1985
August
29... 16:26 1.0 362 8.0 20.0 8.9 99
29... 16:27 3.0 363 7.9 20.0 8.6 95
29... 16:28 6.0 364 7.9 20.0 8.1 90
29... 16:29 9.0 366 7.9 19.5 8.1 89
29... 16:30 12.0 366 7.9 19.5 8.1 89
29... 16:31 15.0 366 7.9 19.5 8.1 89
29... 16:32 18.0 369 7.9 19.5 1.7 85
September
24... 17:30 1.0 360 8.1 13.5 10.1 98
24... 17:31 4.0 360 8.1 13.5 10.1 98
24... 17:32 10.0 360 8.1 13.5 9.9 96
24... 17:33 15.0 362 8.1 13.5 9.7 94
24... 17:34 16.0 362 8.1 13.5 9.7 94
1986
February
26... 14:45 3.0 411 8.0 0.0 11.3 79
26... 14:46 6.0 412 8.0 0.0 11.3 79
26... 14:47 10.0 418 7.9 0.5 11.3 80
May
01... 15:03 2.0 398 8.3 9.5 11.6 101
01... 15:04 10.0 396 8.3 9.5 11.3 98
01... 15:05 20.0 398 8.3 9.5 11.1 97
01... 15:06 26.0 398 8.3 9.5 10.9 95
July
2244 14:30 1.0 376 8.7 28.0 12.2 157
22... 14:31 3.0 378 8.7 28.0 12.3 158
2240, 14:32 6.0 379 8.7 26.0 11.8 146
22... 14:33 10.0 382 8.5 26.0 9.6 119
2.4 14:34 14.0 384 8.5 25.5 8.8 108
22... 14:35 16.0 384 8.5 25.5 8.9 109

12



Table 1.--Vertical-profile data for Orwell Reservoir--Continued

Oxygen,
Spe- dis-
cific solved
San- con- pH Temper- Oxygen, (per-
pling duct- (stand- ature dis-~ cent
Date Time depth ance ard (degree solved satur-

(feet) (uS/cm)  units) celsius) (mg/L) ation)

Site 4
1985
Aprili
18¢0e 14:00 2.0 394 8.3 11.5 10.9 102
18... 14:02 4.0 395 8.4 11.5 10.9 102
18... 14:03 6.0 395 8.4 11.5 10.9 102
18... 14:04 7.0 397 8.4 11.5 10.9 102
May
15... 16:36 1.0 387 8.1 16.0 7.6 79
15... 16:37 6.0 387 8.1 16.0 1.5 78
15... 16:38 15.0 388 8.1 16.0 7.6 79
15... 16:39 18.5 388 8.1 16.0 T.4 17
June '
18... 18:00 1.0 380 8.3 19.0 9.1 99
18... 18:01 5.0 380 8.3 19.0 9.1 99
18... 18:02 10.0 380 8.3 19.0 9.1 99
18... 18:03 15.0 381 8.3 19.0 9.0 96
18... 18:04 26.0 361 8.3 19.0 9.0 98
July
24,.,. 18:00 1.0 361 8.4 23.5 8.9 107
24... 18:01 3.0 362 8.4 23.5 8.7 105
24, .. 18:02 6.0 365 8.4 23.5 8.5 102
24... 18:03 12.0 364 8.4 23.5 8.5 102
24,.. 18:04 18.0 365 8.4 23.5 8.4 101
24... 18:05 24.0 365 8.4 23.5 8.3 100
24... 18:06 28.0 369 8.2 23.5 6.4 17
24... 18:07 32.0 378 8.0 23.0 2.3 27
August
29... 16:57 1.0 368 8.0 20.0 9.6 106
29... 16:58 3.0 369 8.0 20.0 9.3 103
29... 16:59 6.0 369 8.0 19.5 8.3 91
29... 17:00 9.0 369 7.9 19.5 8.1 89
29... 17:01 15.0 369 7.9 19.5 8.1 89
29... 17:02 21.0 369 7.9 19.5 8.0 88
29... 17:03 27.0 368 7.9 19.5 T.4 81

13



Table 1.--Yertical-profile data for Orwell Reservoir--Continued

Oxygen,
Spe~ dis~
cific solved
Sam-~ con- pH Temper-  Oxygen, (per-
pling duct- (stand- ature dis- cent
Date Time depth ance ard (degree  solved satur-

(teet) (pS/cm) units) celsius) (mg/L) ation)

Site 4 Continued

1985
September
24,.. 17:50 1.0 354 8.1 14.0 9.4 92
24,.. 17:51 5.0 356 8.1 14.0 9.8 96
24, .. 17:52 10.0 360 8.1 14.0 9.6 94
24... 17:53 15.0 360 8.1 14.0 9.7 95
24, .. 17:54 20.0 360 8.1 14.0 9.6 94
24... 17:55 25.0 361 8.1 14.0 9.6 94
24... 17:56 27.0 361 8.1 14.0 9.5 93
1986
February
26... 15:45 3.0 116 7.8 0.0 11.6 81
26... 15: 46 6.0 38 7.8 0.0 11.2 78
26... 15: 47 9.0 no 7.8 0.0 11.2 78
26... 15:48 12.0 419 7.6 0.0 11.2 78
26... 15:49 16.0 424 7.8 0.0 10.8 75
May
01... 15:21 2.0 398 8.3 9.5 11.1 97
01... 15:23 5.0 398 8.3 9.5 11.0 96
0l1... 15:25 20.0 398 8.3 9.5 11.0 96
01... 15:26 25.0 399 8.3 9.5 11.0 96
July
22... 14:50 1.0 379 8.6 27.5 10.6 135
22440 14:51 3.0 378 8.7 27.5 10.6 135
22400 14:52 6.0 379 8.7 26.0 11.4 1
22440 14:53 10.0 383 8.5 25.5 8.8 108
22... 14:54 15.0 383 8.5 25.5 8.6 106
2244 14:55 19.0 382 8.5 25.5 8.5 104
22440 14:56 21.7 384 8.5 25.5 8.4 103
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Table 1.--Vertical-profile data for Orwell Reservoir--Continued

Oxygen,
Spe- dis-
cific solved
Sam- con- pH Temper-  Oxygen, (per-
pling duct- (stana- ature dis~ cent
Date Time depth ance ara (degree solvea satur-

(feet) (pS/cm) units) celsius) (mg/L) ation)

Site 5
1985
June
194, 08:28 1.0 520 8.1 18.0 7.8 84
19... 08:29 3.0 521 8.0 17.5 7.8 83
July
24,.. 16:45 1.0 496 8.0 23.0 4,5 54
24... 16: 46 3.0 496 8.0 23.0 4.2 50
24, .. 16: 47 6.0 496 8.0 23.0 4,0 48
24... 16:48 8.0 497 8.0 23.0 3.8 45
August
29... 15:54 1.0 725 6.1 19.5 10.1 11
29... 15:55 3.0 732 8.1 19.0 7.9 86
29... 15:56 4,5 734 8.0 19.0 5.3 58
September
24... 17:05 1.5 567 8.2 11.5 12.5 116
1986
May
0%e¢ee 14:15 2.0 502 8.3 9.0 12.4 107
01... 14:16 5.0 503 8.3 9.0 11.8 102
0t1... 14:17 9.0 503 8.4 9.0 11.6 100
July
22444 13:45 1.0 610 9.3 28.5 22.1 287
22444 13:46 3.0 637 8.9 25.5 8.3 102
22444 13:47 5.6 650 8.7 25.0 4.5 55
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Table 3.--Quality of runoff from fields to Orwell Reservoir at site 5

[Sample taken April 18, 1985 at 12:45 p.m.]

Specific conductance

(microsiemens per centimeter at 259 Celsius) 1,100
pPH (standard units) 8.4
Temperature (degrees celsius) 15.0
Oxygen, dissolved (milligrams per liter) 11.2
Oxygen, aissolved (percent saturation) 114
Turbidity (nephelometric turbidity units) 6.0
Alkalinity (malligrams per liter as CaC03) 200
Nitrite plus nitrate nitrogen, dissolved

(milligrams per liter as N) < .01
Ammonia nitrogen, dissolved

(milligrams per liter as N) <.01
Ammonia plus organic nitrogen, dissolved

(milligrams per liter as N) .9
Phosphorus, dissolved (milligrams per liter as P) .09

Phosphorus, ortho, dissolved
(milligrams per liter as P) .01
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Table §.--Phytoplankton data for Orwell Reservoir

[&, dominant organism; mlL, milliliter; --, not found; <, less than]
Date: April 18, May 15, June 18, July 24, August 29,
1985 1985 1985 1985 1985
Time: 1515 1540 1700 1620 1530
Total Cells per mL: 2800 2600 1300 1400 1400
Organism Cells Per- Cells Per- Cells Per- Cells Per- Cells Per-
per mL cent per mL cent per mL cent per mL cent per mL cent
Site
BACILLARIOPHYTA (DIATOMS)
« BACILLARIOPHYCEAE
« « ACHNANTHALES
«+« ACHNANTHACEAE
«+++ACHNANTHES
veses A CLEVEL - - 12 <1 - -
eeeosAEXIGUA - - - 11 <1 -
«eeeeh. LANCEOLATA - 26 1 23 2 45 3 -
eesss ACMINUTISSIMA - - - - 28 2
«+++ COCCONEIS
eees.C. PEDICULUS 27 1 26 1 - - 1% 1
«esesC.PLACENTULA 53 2 150 6 12 <1 11 <Q 56 4
«+ BACILLARIALES
«++« NITZSCHIACEAE
oees NITZSCHIA
eovesNoACICULARIS - 51 2 12 <1 - -
eosees NoAMPHIBIA - 26 1 - - U1
eeeee N.DISSIPATA 27 1 150 6 - 11 <1 56 4
eesee N.FONTICOLA - 26 1 - - -
eeese NeFRUSTULUM 27 1 26 1 - - I |
«eeoo No PALEA - 77 3 12 <1 23 2 -
«« EPITHEMIALES
«++EPITHEMIACEAE
v+« EPITHEMIA
«ees E. SOREX - 51 2 - - -
« « EUPODISCALES
«+« COSCINODISCACEAE
+eesCYCLOTELLA
seeesCoKUTZINGIANA - 51 2 70 5 120 9 42 3
sesesCoMENEGHINIANA 80 3 26 1 35 3 - 56 4
«eeeeCo OCELLATA 27T 1 -- - - -
+ee..C, PSEUDOSTELLIGERA - - - 120 9 84 6
<+« MELOSIRA
esses M. AMBIGUA 27 1 51 2 12 <1 - -
eeeoeM GRANULATA 27 1 51 2 23 2 34 2 56 4
«ees oM. VARIANS - 51 2 - - 28 2
« « « + STEPHANODISCUS
eeaesS.ASTREA V.MINUTULA - 26 1 - - 84 6
veeeeS HANTZSCHIL 110 4 & 210 8 82 6 - AL |
«+ FRAGILARIALES
« e« FRAGILARIACEAE
o+ s ASTERIONELLA
«esee A, FORMOSA 27 1 - - - -
«+++« DIATOMA
esso.D. TENUE V. ELONGATUM - 26 1 - - -
«see.D. VULGARE 27 1 - 23 2 - 1% 1
«sso FRAGILARIA
«seeoF.CAPUCINA - -- - - 28 2
esess F.CAPUCINA V,MESOLEPTA. - - - - 14 1
«es e Fo CONSTRUENS - 51 2 - - -
«sesoF. CONSTRUENS V.VENTER - 150 6 - - 42 3
+ ¢+ s «F. CROTONENSIS - - 23 2 - --
eooosFo PINNATA - 26 1 - - -
eesesF. VAUCHERIAE 27 1 - - - -
« o+« SYNEDRA
eevesS. PARASITICA - - 12 <1 - 14 1
e+seeS. RARDIANS & 770 29 51 2 - - -
+ ¢+ oS, RUMPENS - - 35 3 - 14 1
eeeeeS.ULNA 53 2 2% 1 - 11 Q1 -
«+« NAVICULALES
« ++ CYMBELLACEAE
«es o AMPHORA
«eses AL OVALIS 2T 1 - - - -
eeeso Ay PERPUSILLA 27 1 51 2 23 2 23 2 42 3
eso o CYMBELLA
esee0sCo MINUTA - - 23 2 - 14 1
veoesCe TUMIDA - 26 1 - 23 2 -
+ s « GOMPHONEMACEAE
« «« - GOMPHONEMA
ess00 G, ANGUSTATUM - 26 1 12 <1 23 2 -
o s oo G OLIVACEUM 130 5 130 5 23 11 Q1 56 4
«s oo Ge SUBCLAVATUM - 26 1 - - 1 1
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Table 4.--Phytoplankton data for Orwell Reservoir--Continued

Date:

Taime:

fotal Cells per mL:

April 18,

1985
1515
2800

May 15,
1985

1540

2600

June 18,
1985

1700

1300

July 24,
1985

1620

1400

August 29,

1985
1530
1400

Organism

Cells Per-
per mL cent

Cells

Per-
per mL cent

Cells Per-
per mL cent

Cells Per-
per mL cent

Cells
per mL

Per-
cent

BACILLARIOPHYTA (DIATOMS)
« BACILLARIOPHYCEAE

.« NAVICULALES

«++« NAVICULACEAE
«es.NAVICULA

eesse NOANGILICA (5) RALFS
N. CAPITATA (5) EHR,-1
N. CRYPTOCEPHALA

«vvso N.CRYPTOCEPHALA V,VENETA
+eve+ N.DECUSSIS (5) OSTR
«evvs NN GREGARIA
«eoss N LANCEOLATA
+ee..N,MENISCULUS V,UPSALIEN,
eoees NMINIMA

«ve+o NoMINUSCULA

«veeo N. TRIPUNCTATA (5) (D.
CHLOROPHYTA (GREEN ALGAE)
. CHLOROPHYCEAE

. . CHLOROCOCCALES

+++ HYDRODICTYACEAE

«+.. PEDIASTRUM
...O0CYSTACEAE

«o++ ANKISTRODESMUS
++..00CYSTIS

«+++ SELENASTRUM

+++. TETRAEDRON

« . SCENEDESMACEAE

«e+« CRUCIGENIA

« «++ SCENEDESMUS

« « TETRASPORALES

.+ PALMELLACEAE

«++. SPHAEROCYSTIS
CHRYSOPHYTA (YELLOW-GREEN ALGAE)
« BACILLARIOPHYCEAE

.. CENTRALES

«++ COSCINODISCACEAE

«+0. CYCLOTELLA

.. PENNALES

« . ACHNANTHACEAE

++.. RHOICOSPHENIA
«ev..R.CURVATA
«+.FRAGILARIACEAE

«++. SYNEDRA

« . . GOMPHONEMATACEAE

««++ GOMPHONEMA

.+ NAVICULACEAE
«++.CALONEIS

«e..NAVICULA

«+« NITZSCHIACEAE

veo  NITZSCHIA

. CHRYSOPHYCEAE

« « CHROMULINALES

.+ . CHROMULINACEAE

.+« . CHRYSOCOCCUS
«...KEPHYRION

«+ . OCHROMONADACEAE
«+..OCHROMONAS

CYANOPHYTA (BLUE-GREEN ALGAE)
. CYANOPHYCEAE
..OSCILLATORIALES

«+« NOSTOCACEAE

<+« ANABAENA

EUGLENOPHYTA (EUGLENOIDS)
. CRYPTOPHYCEAE

.. CRYPTOMONIDALES

<+« CRYPTOCHRYSIDACEAE

+++ . CHROOMONAS

+++. RHODOMONAS

«« . CRYPTOMONODACEAE

«++ . CRIPTOMONAS

. EUGLENOPHYCEAE

.. EUGLENALES

.+ . EUGLENACEAE

««+. TRACHELOMONAS
PYRRHOPHYTA (FIRE ALGAE)

Continued

160 6
720 27

53 2
130 5

53 2

23

51

100

77

150

Lol

12 <1

12 <1

& 390 30

23 2

79 6
11

11 <1

11 <1
45

w

1<

1 <1

1 <1

11 <1
11 <1

79 6

79 6
190 14

& 240 17

98
& 110

56

-

Nww
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Table §.--Phytoplankton data for Orwell Reservoir--Continued

Date: September 24, February 26, May 01, July 22,
1985 1986 1986 1986
Time: 1635 1400 1344 1306
Total Cells per mlL: 2800 400 2500 6700
Organism Cells Per- Ceills Per- Cells Per- Cells Per-

per uL cent per ul. cent per uL cent per mL cent

BACILLARIOPHYTA (DIATOMS)

. BACILLARIOPHYCEAE

«  ACHNANTHALES

««« ACHNANTHACEAE

+++.ACHNANTHES

ee+e.A, CLEVEI - 10

«eses ALEXIGUA -

+e+ss A, LANCEOLATA 25 <1 5

«eoosA.MINUTISSIMA - 10

«+++ COCCONEIS

«s+s+C. PEDICULUS - 5

vesesC. PLACENTULA

« « BACILLARIALES

++ NITZSCHIACEAE

eevo NITZSCHIA

+eeoo N, ACICULARIS 51 2 5

eesss NCAMPHIBIA - 15

eeeos N.CAPITELLATA - 5

eeees N.DISSIPATA - 10

«eeos NoMICROCEPHALA - 5 -

«esss N PALEA - - 55 2 150 2

esseeN.SIGMOIDEA - - 27 1 -

+ » EUPODISCALES

++.COSCINODISCACEAE

+++.CYCLOTELLA

veves C.KUTZINGIANA - - - 48 <1

«ese0C.MENEGHINIANA 100 & 5 1 27T 1 48 <1

«e e C. PSEUDOSTELLIGERA 510 19 - - & 1,900 29

«svesC,STELLIGERA - - 27 1 -

+es . MELOSIRA

o eeoo M. GRANULATA 25 <1

«evosM.VARIANS 51 2

++ s STEPHANODISCUS

eesesS,ASTREA V, MINUTULA 150 6 - 110 4 1,100 17

eeves S.HANTZSCHIX 51 2 - 270 1 -

««FRAGILARIALES

« o« FRAGILARIACEAE

+++e DIATOMA

veeeo D.TENUE V. ELONGATUM - 5

veeeeD.VULGARE - 24

+«s+« FRAGILARIA

«+es o F. BREUISTRIATA - 5

veeeo F.CONSTRUENS 25 <1 5

+eve.F.CONSTRUENS V. VENTER 25 <1 5
5
5

W aw
|
i
1
I

W
-
n
n
o
- -
w
w
N
1
1

_— = -
1
[}
]
1

w
s
1
1
&
(-
A
-

o —
N
-
-
1
1

n

-

-
1
]

veeeo F.PINNATA -

vessoF., VAUCHERIAE 25 <1 1
«++«SYNEDRA

«sveeS. RADIANS 76 3 - 220 9 48 <1
eeessS.ULNA - 5 27 1 -

«+ NAVICULALES "

++.CYMBELLACEAE

<+« AMPHORA

eess s A, OVALIS - - 27 1 -
++eso A, PERPUSILLA 25 <1 10 3 27 1 95 1
«+os CYMBELLA

eeessC,AFFINIS 25 <1 - - -
+e000 CoMINUTA - 15 4 - -

«+ « GOMPHONEMACEAE

+« +« GOMPHONEMA

++ o0+ G, ANGUSTATUM - 10 3 - -
esess G, OLIVACEUM - & Uy 11 110 4 48 <1
«++ NAVICULACEAE

oo+ NAVICULA

eseso N.CAPITATA - - 27T 1 -
+evee N.CRYPTOCEPHALA 25 <1 29 7 - -
+eeee N.CRYPTOCEPHALA V. VENETA 25 <1 5 1 160 6 -
+eoee N.GRACILOIDES 25 <1 - - -
«veso N.GREGARIA - - 27 1 -
+oo.s N, MENISCULUS V,UPSALIEN. - - 27 1 -
eoeeo NoMINIMA 25 <1 10 3 - -
«veee N.RADIOSA - 5 1 - -
»«+eo N, RHYNCHOCEPHALA - - 27 1 -
«veso N.SEMINULUM - 5 1 . -
eeeso N.TRIPUNCTATA 25 <1 5 1 - -
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Table 4.—Phytoplankton data for Orwell Reservoir--Continued

Date:

Time:

Total Cells per mL:

September 24,
1985

1635
2800

February 26,
1986

1400

400

May 01,
1986

1344

2500

July 22,
1986

1306
6700

Organism

Site 1 --Continued

CHLOROPHYTA (
« CHLOROPHYCEA

GREEN ALGAE)
E

. - CHLOROCOCCALES
««+« 00CYSTACEAE
«« .+ ANKISTRODESMUS

<+« CLOSTERIO

PSIS

+ ¢+ SELENASTRUM

+»+SCENEDESMA

CEAE

e+0+ CRUCIGENIA

+ .+« SCENEDESM!

uS

«+ o+ TETRASTRUM

«« VOLVOCALES

o+« CHLAMYDOMONADACEAE
« ¢« « CHLAMYDOMONAS

CHRYSOPHYTA (
« BACILLARIOPH
.+ CENTRALES

+«. COSCINODIS

YELLOW-GREEN ALGAE)
YCEAE

CACEAE

«ss+ CYCLOTELLA

+ s+ MELOSIRA
++ PENNALES

«++ ACHNANTHACEAE
++++ RHOICOSPHENIA
«ooso R.CURVATA

«++ FRAGILARIA
<+ o+ SYNEDRA
+++ NAVICULACE
«os o NAVICULA
«+os PINNULARI

CEAE

AE

A

+++ NITZSCHIACEAE

«oes NITZSCHIA
« CHRYSOPHYCEA!
« « CHROMULINAL
« «« CHROMULINA
<+ ¢« CHRYSOCOC!
+e+.KEPHYRION
CYANOPHYTA (Bl
« CYANOPHYCEAE

E

ES
CEAE
CUS

LUE-GREEN ALGAE)

+« OSC1LLATORIALES
««« NOSTOCACEAE

o oo+ ANABAENA
+++ OSCILLATOR
«++ ¢ OSCILLATO!
EUGLENOPHYTA

IACEAE
RIA
(EUGLENOIDS)

«CRYPTOPHYCEAE

.+ CRYPTOMONIDALES

<+« CRYPTOCHRYSIDACEAE
«++» CHROOMONAS

« « « « RHODOMONAS

« «« CRYPTOMONODACEAE

« oo+« CRYIPTOMONAS

« EUGLENOPHYCEAE

+« EUGLENALES
+++« EUGLENACEA
«+«. PHACUS

E

« » o « TRACHELOMONAS
PYRRHOPHYTA (FIRE ALGAE)

. DINOPHYCEAE
« - DINOKONTAE

+++ CERATIACEAE

« s+« CERATIUM

Cells Per-
per mL cent

Cells Per-
per mL cent

Cells Per-
per mL cent

Cells Per-
per mL cent

&

25 <1

25 <1

100 &

25 <1
1,100 ¥

76 3

25 <1

2
(93]

-
(=]
W -

20 5

82 3

27 1
27T 1
27 1

1o 2
48 <1
48 <1
95 1

190 3
48 <1

240 4

48 <1

48 <1
1,000 15

620 9

95 1
48 <1



Table 4,--Phytoplankton data for Orwell Reservoir--Continued

Date:

Time:

Total Cells per mL:

June 18,
1985

1630

1400

July 2
1985

1545
1400

4,

August 29,
1985

1500

2000

Orgamsm

Cells

per

19

Per-
cent

Cells
per uL

Per-
cent

Cells Per-
per mL ceat

In

[
1
!
1

BACILLARIOPHYTA (D1ATOMS)

«BACILLARIOPHYCEAE
« « ACHNANTHALES

«++ ACHNANTHACEAE
<+ . ACHNANTHES
vesss AL CLEVEL
eeos o ACEXIGUA

+v oo A HUNGARICA
«oes o ALLANCEOLATA
+eveo A LINEARIS
eeee  AUMINUTISSIMA
«++.COCCONEIS
+ese.C, PEDICULUS
«v+soC. PLACENTULA
«« BACILLARIALES
++.NITZSCHIACEAE
+o0o NITZSCHIA
eeves NoACICULARIS
«se..N.AMPHIB1A
veso o N.COMMUNIS
«ev.s N.DISSIPATA
«+soo NN FRUSTULUM
«oeso NNLINEARIS
essee NCPALEA

«e.vo N.TRYBLIONELLA
+« EPITHEMIALES
.+.EPITHEMIACEAE

+ o+ EPITHEMIA

+ s+ E.SOREX

.. EUPODISCALES

«++ COSCINODISCACEAE
«...CYCLOTELLA
vesesCoKUTZINGIANA
«esesC.MENEGHINIANA

++e+.C. PSEUDOSTELLIGERA

«++MELOSIRA
esee oM. AMBIGUA
vooeoM.GRANULATA
+++. STEPHANODISCUS

+esesS.ASTREA V.MINUTULA

evoso S, HANTZSCHIL
« « FRAGILARIALES
+++ FRAGILARIACEAE
««es ASTERIONELLA
«ose. A, FORMOSA
+e. FRAGILARLIA
eeee.F.CAPUCINA
«eo+.F.CONSTRUENS
«ees.F.CROTONENSLS
+v+ooF. PINNATA
eeso.F. VAUCHERIAE
«+..SYNEDRA
eess+S.PARASITICA
«e++.S.RADIANS
«esoeS. RUMPENS
+eeesS,ULNA

+« NAVICULALES
...CYMBELLACEAE
«+«« AMPHORA
«sves A, OVALIS
+seeo A PERPUSILLA
+e+s CYMBELLA
sseesC.AFFINIS
esees COMINUTA

++« GOMPHONEMACEAE
+ o+ GOMPHONEMA
soosa G ANGUSTATUM
e+oesG. OLIVACEUM
«eesoG. PARVULUM

(R

12
73

49

12
61

[

<1
<1

ww

<1

<1

160

150

<1

<1
<1
<1
<1

<1

w W

19 <1
130 7
150 8

371 2
37 2

19 <1

19 <1

56 3

19 <1
2



Table §.--Phytoplankton data for Orwell Reservoir--Continued

Date: June 18, July 24, August 29,
1985 1985 1985
Time: 1630 1545 1500
Total Cells per mL: 1400 1400 2000
Organism Ceils Per- Cells Per- Cells Per-

per mL cent per mL cent per mL cent

BACILLARIOPHYTA (DIATOMS)

. BACILLARIOPHYCEAE

+«NAVICULALES

+++ NAVICULACEAE

oo« NAVICULA

esees NoANGILICA (5) RALFS 12 <1 -
teees N.CAPITATA (5) EHR.-1 24 2

s s+ N. CRYPTOCEPHALA 73 5 - 56 3
veoes NN CRYPTOCEPHALA V,VENETA 37 3

«+eeo N, DECUSSIS (5) OSTR 12 <1

« oo NNGREGARIA -~ 12 <1 -
seeee NoMINIMA 37 3 25 2 37 2
«e oo N.MOURNEI - - 19 <1
eeeesNo PUPULA - - 19 <1
+« N. TRIPUNCTATA (5) (D. 37 3 -- -
«ev.NEIDIUM

eosss N.AFFINE 12 <1 - -
CHLOROPHYTA (GREEN ALGAE)

. CHLOROPHYCEAE

+ « CHLOROCOCCALES

«++00CYSTACEAE

««++ ANKISTRODESMUS - 4 5 37 2
+++.00CYSTIS 12 <1 25 2 -~
+++ SCENEDESMACEAE

et CRUCIGENIA - 12 <1 T4
++++SCENEDESMUS 24 2 12 <1 37
+» TETRASPORALES

«« « PALMELLACEAE

+ s+« SPHAEROCYSTIS - 12 <1 -
.+ VOLVOCALES

«+ « CHLAMYDOMONADACEAE

++ o « CHLAMYDOMONAS 12 <1 - 19 <1
.« ZYGNEMATALES

+++ DESMIDIACEAE

«+ <« STAURASTRUM - 12 <1 -
CHRYSOPHYTA (YELLOW-GREEN ALGAE)

+BACILLARIOPHYCEAE

.+ CENTRALES

« ++ COSCINODISCACEAE

s+« CYCLOTELLA - 12 <1 -

.+ PENNALES

« + « ACHNANTHACEAE

s+ RHOICOSPHENIA

eoseeRe CURVATA 28 2 12 <1 37 2
«++« CYMBELLACEAE

«eos CYMBELLA 12 <i - -

+++« FRAGILARIACEAE

««+«SINEDRA - -- 38 2
+ +«GOMPHONEMATACEAE

« o+« GOMPHONEMA 12 <1 -- 37 2
+ ¢+« NAVICULACEAE

eous NAVICULA 12 <1 - 37 2
.« NITZSCHIACEAE

+ee+ NITZSCHIA 12 <1 12 <1 37 2
. CHRYSOPHYCEAE

+ « CHROMULINALES

.+ CHROMULINACEAE

+ «+ « CHRYSOCOCCUS - - 19 <1
+++« KEPHYRION - 37 3 -

+ « « OCHROMONADACEAE

«« «« OCHROMONAS 12 <1 - -
CYANOPHYTA (BLUE-GREEN ALGAE)

« CYANOPHYCEAE

. .OSCILLATORIALES

«++ NUSTOCACEAE

+»++ ANABAENA - - 19 <1
EUGLENOPHYTA (EUGLENOIDS)

« CRYPTOPHYCEAE

«« CRYPTOMONIDALES

<+« CRYPTOCHRYSIDACEAE

« «« « CHROOMONAS - 86 6 130
+++. RHODOMONAS & 230 16 160 11 130
+++ CRYPTOMONODACEAE

++++« CRYPTOMONAS - & 200 14 110 6

n =

~ -



Table },--Phytoplankton data for Orwell Reservoir--Continued

Date: September 24, May 01, July 22,
1985 1986 1986
Time: 1630 1545 1500
Total Cells per mL: 1400 1400 2000
Organism Ceils Per- (Cells Per- Cells Per-

per mL cent per mL cent per mL cent

BACILLARIOPHYTA (DIATOMS)

. BACILLARIOPHYCEAE

. . ACHNANTHALES

<+« ACHNANTHACEAE

« ... ACHNANTHES

veesoA CLEVEL - 16 1 22 1
veoeo A, LANCEOLATA 57 & 16 1 22 <1
vevo A MINUTISSIMA - 64 & -

.+ ..COCCONELS

«es+.C. PEDICULUS - 16 1 -
ve+e.Co PLACENTULA 57 4 32 2 66 3
.. BACILLARIALES

.+ .NITZSCHIACEAE

«e«.NITZSCHIA

«ve.. N ACICULARIS 14 <1 180 11 66 3
veo..N.AMPHIBIA - - 22 <1
«vee.N.DISSIPATA - 32 22 <1
ve...N.FONTICOLA - 16
«ev..N.FRUSTULUM W < 16 22 <1
«....N.LINEARIS - 16 22 <1
veee. N, PALEA - - 22 <1
.. EUNOTIALES

«+. EUNOTIACEAE

....EUNOTIA

«e...E. ELEGANS - - 22 <1
. . EUPODISCALES

«+.COSCINUDISCACEAE

+e..CYCLOTELLA

«eve.C.KUTZINGIANA - 16
veeesC.MENEGHINIANA -

++0e.C. PSEUDOSTELLIGERA 260 17 - 200 9
+...MELOSIRA

.M. AMBIGUA 43 3 - -
vvoe M GRANULATA TRS - 4y 2
+evo. M. GRANULATA V. AUGUSTISS. - 16 1 -
«...STEPHANODISCUS

ve..S.ASTREA V.MINUTULA - 80
eees S.HANTZSCHII - 80
«« FRAG ILARTALES

+«.FRAGILARIACEAE

«...ASTERIONELLA

ves.. A FORMOSA - 32 2 -
ve..DIATOMA

«vee.D. VULGARE - 32 2 -
v...FRAGILARIA

«eveoF. CONSTRUENS 14 <3 - -
e+ F.CONSTRUENS V,VENTER 29 2 - 22 <
«e...F.PINNATA 14 <1 - 22 <1
«+..SYNEDRA

«vv..S. RADIANS - & 210 13 -
veee.S.ULNA 14 <3 @0 5 -

«« BAVICULALES

++.CYMBELLACEAE

<« .. AMPHORA

«ev«. A COEFFEIFORMIS 14 <1 - -
veee. ALOVALIS - - 22 <1
«eev. A PERPUSILLA 8 <1 64 & -
«...CYMBELLA

«eve.C, TUMIDA 14 <1 - -

. . . GOMPHONEMACEAE

««+ . GOMPHONEMA

«ev..G. ANGUSTATUM - 16
vevo.G. OLIVACEUM 14 <1 64 A -
«veee G TENELLUM - - 22 <1

—-—
1
1

P
]
[l

22 <1

WV o

-
»
-
N

28



Table 4.--Phytoplankton aata for Orwell Reservoir--Continued

Total Cells per mL:

September 24,

1985
1630
1400

May 01,
1986

1545
1400

July 22,
1986

1500

2000

Organism

Celils
per mL cent per mL cent

Per- Cells

Per-

Cells Per-
per mL cent

Site 2_=--_Continueg

BACILLARIOPHYTA (DIATOMS)
« BACILLARIOPHYCEAE

.« NAVICULALES

+«+ N\VICULACEAE

<o+« NAVICULA

e+ eee N. CRYPTOCEPHALA
esses N.CRYPTOCEFHALA V. VENETA
« e+ N.DECUSSIS (5) OSTR
«+eso NNGREGARIA
vese s NOMINIMA

o+ vve No RRYNCHOCEPHALA
seseo NoTRIPUNCTATA (5) (D.
CHLOROPHYTA (GREEN ALGAE)
« CHLOROPHYCEAE

+« CHLOROCOCCALES

««+ HIDRODICTYACEAE

+ s+ PEDIASTRUM
«++.O0CYSTACEAE

« s ANKISTRODESMUS
+++.00CYSTIS

+ o+ SELENASTRUM

« o+« TETRAEDRON

+« + SCENEDESMACEAE

++++ CRUCIGENIA

+ s« SCENEDESMUS

++ VOLVOCALES

+++ CHLAMYDOMONADACEAE

«+ «« CHLAMYDOMONAS

. . ZYGNEMATALES

+« DESMIDIACEAE

«++ COSMARIUM
CHRYSOPHYTA (YELLOW-GRKEN ALGAE)
+ BACILLARIOPHYCEAE

.. CENTRALES

<+ COSCINODISCACEAE

«e+ . CYCLOTELLA

«« PENNALES

o« ACHNANTHACEAE

+++. RHOICOSPHENIA

seses ReCURVATA

++« FRAGILARIACEAE

« <+« SYNEDRA

+ .. GOMPHONEMATACEAE

oo+ GOMPHONEMA

+++ NAVICULACEAE

oo 0o NAVICULA

<+  NITZSCHIACEAE

eeo o NITZSCHIA

« CHRYSOPHYCEAE

«« CHROMULINALES

+++ CHROMULINACEAE

«+ .« « CHRYSOCOCCUS

«s o« KEPHYRION

CYANOPHYTA (BLUE-GREEN ALGAE)
. CYANOPHYCEAE

»  CHROOCOCCALES

««+ CHROOCOCCACEAE
CYANOPHYTA (BLUE-GREEN ALGAE)
« CYANOPHYCEAE

.. OSCILLATORIALES

++« NOSTOCACEAE

«++ . ANABAENA
EUGLENOPHYTA (EUGLENOIDS)
« CRYPTOPHYCEAE

+« CRYPTOMONIDALES

<+« CRYPTOCHRYSIDACEAE

« « « « CHROOMONAS

« « » « RHODOMONAS

+«+ CRIYPTOMONGDACEAE

« ++« CRYPTOMONAS

. EIGLENOPHYCEAR

+ « EUGLENALES

+++ EUGLENACEAE

« o+ » TRACHEL OMONAS

29 2
14 <1
29 2
1% Q1

14 <1

71 5
14
29 2

43 3
14 <

29 2

28 2

43 3

42 3

14 <1

330 22
100 7

96 6

16 1
16 1
16 1

16 1
16 1
16 1

32 2

32
48

w N

9% 6

32 2

22 <1

22 <1
88 4§

66 3
_k2 <1

22 <1
66

66 3

22 <1

22 <1

160 7
420 18

& 490 21

22 <1



Table A.--Phytoplankton data for Orwell Reservoir--Continued

Date: April 18, May 15, June 18, July 24, August 29,
1985 1985 1985 1985 1985
Tame: 1445 1610 1730 1740 1640
Total Cells per mL: 3600 2900 2700 2000 2600
Organisa Cells Per- Cells Per- Cells Per- Cells Per- Cells Per-

per aL cent per mL cent per mL cent per nL cent per mlL cent

Site 3

BACILLARIOPHYTA (DI1ATOMS)

+ BACILLARIOPHYCEAE

«« ACHNANTHALES

«+s ACHNANTHACEAE

+««. ACHNANTHES

«s+es A, CLEVEL - - - 16 <1 --
esesv ACEXIGUA 29 <1 - - - -
seeevA. LANCEQLATA - 29 <1 -- -- 21 Q1
eooss ACMINUTISSIMA - 29 1 - - -
<+« COCCONEIS

«+e++C, PEDICULUS 29 <1 29 Q1 -- -- -
«sees Co PLACENTULA 29 1 87 3 23 <1 -- 21 <1
+« BACILLARIALES

<+« NITZSCHIACEAE

o »+ NITZSCHIA

veoees NoACICULARIS - 29 <1 4% 5 16 <1 21 <1
«eeso NCAMPHIB1A - - 25 <1 - -

«+« N.DISSIPATA 29 1 120 4 23 <1 - -
eeseo N FRUSTULUM 29 <1 29 <1 - - -
+eeoo N PALEA - 58 2 - -- 2 1
.« EUPODISCALES

++« COSCINODISCACEAE

«»0+CYCLOTELLA

eoses C.KUTZINGIANA - 29 Q1 370 1
veeso Co MENEGHINIANA 29 <1 180 6 69
+seesC., PSEUDOSTELLIGERA - 29 <1 92
+o++ MELOSIRA

eoeeo M AMBIGUA 290
eeoesM.GRANULATA 230
++ o« STEPHANODISCUS

seeesS.ASTREA V. MINUTULA 86 2 29 <1 23 <1 -— -
esees S,HANTZSCHII 430 12 & 350 12 & 810 15 33 2 43 2
+eeeeS, SUBSALSUS - - - 16 1 --

++» FRAGILARIALES

++« FRAGILARIACEAE

v s+ DIATOMA

esee0D. VULGARE 57 2 29 <1 - - -
<.+« FRAGILARIA

seee«F.BREUISTRIATA - - - - 21 <1
«.F.CAPUCINA - 29 Q1 - 16 <1 -
eeesoF. CONSTRUENS 29 <1 - -— 33 2 -
+eess F.CONSTRUENS V,.VENTER - 58
«ooeo Fo PINNATA - 58
«oseF.VAUCHERLAE 29 <1 - - 16 <1 -
«+e«SYNEDRA

vee0sS.DELICATISSIMA - - 23 <1 - -
vees0S. PARASITICA - - - - 21 Q1
+vee+S. RADIANS 770 2% 58 2 69 3 - -
ceessS.ULNA 29 <1 29 1 23 Q1 - -

«« NAVICULALES

«++CYMBELLACEAE

«+ 0o AMPHORA

veeee A, OVALIS 29 <1 - - . —
esess AL PERPUSILLA 140 4 58 2 23 (1 - 21 1
e+es CYMBELLA

«eses C.AFFINIS - - 23 Q1 - -
esees C,SINUATA - 29 <1 — - -

« « « GOMPHONEMACEAE

« «»+ GOMPHONEMA

eeeee G ANGUSTATUM - 29 <1 23 1 - -
seeesG.OLIVACEUM 10 3 87 3 46 2 16 <1 43 2
««+« NAVICULACEAE

+e oo NAVICULA

+eeve N.CAPITATA - - - 16 <1 -—
ooeso N.CRYPTOCEPHALA -— 120 <1 16 <1 43 2
sesso N.CRYPTOCEPHALA V, VENETA 29 <1 120 23 1 - -
««+so N.DECUSSIS 29 «1 -- 23 <1 16 <1 43

e+ eso NeGREGARIA - - - - 21 Q1
«oess NNLANCEOLATA 29 <1 - - - -

se 00 NOMENISCULUS V. UPSALIEN. - - 23 <1 - -

130
33
280 1

ry s
&
w

130 S

200 7 140
180 6 120

b9 2 --
99 5 -

oo
&\ ww &

LN
]
'
]
]
]
¥

L4

&~ &
N
w

30



Table A,—Phytoplankton data for Orwell Reservoir--Continued

Date:

Time:

Total Cells per alL:

April 18,
1985

1485
3600

May 15,
1985

1610

2900

June 18,
1985

1730
2700

July 24,

1985
1740

2000

August 29,
1985

1640
2600

Organisn

Cells Per-
per mL cent

Cells Per-
per al cent per alL cent

Cells Per-

Cells Per-
per mL cent

Cells Per-
per alL cent

BACILLARIOPHYTA (D1ATOMS)
« BACILLARIOPHYCEAR

++ NAVICULALES

»++ NAVICULACEAE

« oo NAVICULA

vsoeo N.MINIMA
eesss N PUPULA

oo ess Ne RHYNCHOCEPHALA

«eoeo N. TRIPUNCTATA (5) (D.
CHLOROPHYTA (GREEN ALGAE)
« CHLOROPHYCEAE

+ « CHLOROCOCCALES

«+« HIDRODICTYACBAE
<+« PEDIASTRUM
+++00CYSTACEAE

«+«+ ANKISTRODESMUS
ve+o CHODATELLA

oo+ SELENASTRUM

+++ SCENEDESMACEAE

oo+ o ACTINASTRUM
«++.CRUCIGENIA

«+++ SCENEDESMUS

+« TETRASPORALES

«++ PALMELLACEAE

«+++ GLOBOCYSTIS
++VOLVOCALES

+ + » CHLAMYDOMONADACEAE
« o+« CHLAMYDOMONAS
CHRYSOPHYTA (YELLOW-GREEN ALGAE)
+ BACILLARIOPHYCEAE

++ CENTRALES

.+« COSCINODISCACEAE
s+ CYCLOTELLA

.« PENNALES

++ ¢ ACHNANTHACEAE

+++« RHOICOSPHENIA
veess R.CURVATA
«++NAVICULACEAE

oo+ NAVICULA

o« NITZSCHIACEAE

«soo NITZSCHIA

+ CHRYSOPHYCEAR

« « CHROMULINALES

« » « CHROMUL INACEAE

o o o « CHRYSOCOCCUS

o+« KEPHYRION

++ +» OCHROMONADACEAR

++ o » OCHROMONAS
CYANOPHYTA (BLUE-GREEN ALGAE)
+CYANOPHYCEAR

«+ OSCILLATORIALES

«+« NOSTOCACEAE

oo ANABAENA

+++ OSCILLATORIACEAE
oo+ OSCILLATORIA
EUGLENOPHYTA (BUGLENOIDS)
. CRYPTOPHYCEAE

++ CRYPTOMONIDALES
+«+CRYPTOCHRYSIDACEAR
« =«  CHROOMONAS

« v+« REODOMONAS

«« « CRYPTOMONODACEAE

« e+« CRYPTOMONAS

. EUGL ENOPHYCEAR

«+« EUGLENALES

+ +» EUGLENACEAR

++ oo EUGLENA

« + + » TRACHELOMONAS
PYRRHOPHYTA (FIRE ALGAB)
« DINOPHYCEAE

« - DINOKONTAR

+++ CERATIACEAR

+oeo CERATIUM

+ <+ PERIDINIACEAR

«+ o+ PERIDINIUM

Site 3_-=_Continued

57T 2
29 1

29 <1
29 <1

170 5
710 19

110 3

31

29 <1

58 2
29 <1
29 1

29 <1
29 <1
29 <1

29 1

58 2
29 <1

58 2

29 <1
29 <1

87 3
150 5

29 <1

23 <1
120 &
23 <1

23 <1

9 3

8% 2
23 1
69 3

23 <1

370 14
69 3

130
16

81

16
16

33
16

& 380

130
130

16
a9

33
16

<1

<1

<1

19

~=

<1

-;1 <1
63 3

21 1

21 <1

21 1

220 9
& 1,106 44

260 10

21 <1
3 2

110 &



Table A.--Phytoplankton data for Orwell Reservoir--Continued

Date:

Time:

Total Cells per alL:

September 24,
1985

1730

4100

February 26,

1986
1500

230

1986
1602

1700

May 01,

July 22,
1986

1436
9300

Organism

Cells Per-

per mlL cent

Cells Per-
per amlL cent

Cells Per-
per al cent

Cells Per-
per mL cent

BACILLARIOPHYTA (DIATOMS)
+ BACILLARIOPHYCEAE
+« ACHNANTHALES

«++ ACHNANTHACEAE

« ¢+ ACHNANTHES
«esss A.CLEVEL

+eeeo ALHUNGARICA
+ese0o A, LANCEOLATA
eoees ACMINUTISSIMA
««+.COCCONEIS

«s s+ C.DISCUIUS
«es++ C, PEDICULUS
veossC.PLACENTULA
++BACILLARIALES

e+« NITZSCHIACEAE
«+.. N1TZSCHIA

eoes s NoACICULARILS
«sees N.DISSIPATA
«eeso N.FRUSTULUM
vesee NNLINEARIS
eeseo N.PALEA

« . EPITHEMIALES

+++ EPITHEMIACEAE
o+ EPITHEMIA

+eoeo E.HINDMANII
+es. ¢ E.SOREX

« « EUPODISCALES

+ s+ COSCINODISCACEAE
«e+s CYCLOTELLA
sevesC.KUTZINGIANA
veseo.C.MENEGHINIANA
«ev+.C, PSEUDOSTELLIGERA
« ¢+ o MELOSIRA
eesss M AMBIGUA
eee0sM.GRANULATA
esese M, VARIANS
+«++STEPHANODISCUS
seessS.ASTREA V.MINUTULA
se0eeS.HANTZSCHII
»+ FRAGILARIALES

« +« FRAGILARIACEAE
+eo+ DIATOMA

eeeseD. TENUE V. ELONGATUM
eeees D.VULGARE

«+so FRAGILARIA
eeseoF. CONSTRUENS
esee.F. CONSTRUENS V.VENTER
«ess. F. PINNATA
seeso F.VAUCHERIAE
«+ 0o SYNEDRA
seeesS.PARASITICA
eeeesS. RADIANS
oo+ 8. RUMPENS
ceeesS.ULNA

«« NAVICULALES

.+« CYMBELLACEAE

« oo« AMPHORA
eeee. A. PERPUSILLA
+ee+CYMBELLA

esees CoMINUTA

« « « GOMPHONEMACEAE

« « + « GOMPHONEMA
veeeeGo OLIVACEUM
oo Go TENELLUM

38 <1
7 2

120 3
38 1

310 8
210 7

-
o«
[V QY o n

—
Vi Wwaow
N s s O

PVWW wwwWOy ow
-— ) W

W - -

14 Q

1 <1

14 <1

14 <1

14 <1

120

3
- N~

1% <

300 18
& 570 34

27T 2

271 2

21 2

71 <1

71 <1

[RIEY]

71 Q1



Table A,.--Phytoplankton data for Orwell Reservoir--Continued

Date:

Time:

Total Cells per mL:

September 24, February 26, May 01,
1985 1986 1986

1730 1500 1602

4100 230 1700

July 22,
1986

1436
9300

Organism

Cells Per-
per mL cent

Cells Per-
per mL cent

Cells Per-
per ml cent

Cells Per-
per mL cent

BACILLARIOPHYTA (DIATOMS)
« BACILLARIOPHYCEAE

+ « NAVICULALES

o+« NAVICULACEAE

«ees NAVICULA

++e00+ N. COCCONEIFORMIS
«sees N.CRYPTOCEPHALA
«oveoN.CRYPTOCEPHALA V. VENETA
+ese« N.DECUSSIS (5) OSTR
eeeeo N.RHYNCHOCEPHALA
«es+o NoTRIPUNCTATA
CHLOROPHYTA (GREEN ALGAE)
. CHLOROPHYCEAE

+ « CHLOROCOCCALES

+++ OOCYSTACEAE

«+++ ANKISTRODESMUS

¢+« SELENASTRUM

+« « SCENEDESMACEAE

« <+ « SCENEDESMUS

++ TETRASPORALES

e+« PALMELLACEAE

««o . SPHAEROCYSTIS
«+VOLVOCALES

++« CHLAMYDOMONADACEAE
«+«» CHLAMYDOMONAS
CHRYSOPHYTA (YELLOW-GREEN ALGAE)
« BACILLARIOPHYCEAE

« « CENTRALES

«++ COSCINODISCACEAE

v+ CYCLOTELLA

.« PENNALES

+ o« ACHNANTHACEAE

+e+o RHOICOSPHENIA

esss s RRCURVATA

.+ NAVICULACEAE

«ooo NAVICULA

«+« NITZSCHIACEAE

<o+ o NITZSCHIA

« CHRYSOPHYCEAE

« « CHROMULINALES

+ ¢« CHROMULINACEAE

« ++ o« CHRYSOCOCCUS

«++o KEPHYRION

CYANOPHYTA (BLUE-GREEN ALGAE)
« CYANOPHYCEAE

« + OSCILLATORIALES

«« « NOSTOCACEAE

+«+ o ANABAENA

« «+ « APHANIZOMENON
EUGLENOPHYTA (EUGLENOIDS)
- CRYPTOPHYCEAE

+ « CRYPTOMON IDALES

++« CRYPTOCHRYSIDACEAE

« «» » RHODOMONAS

««+ CRYPTOMONODACEAE

«« s s CRYPTOMONAS

+ EUGLENOPHYCEAE

« « BUGLENALES

«++ EUGLENACEAE

« « + « TRACHELOMONAS
PYRRHOPHYTA (FIRE ALGAE)
« DINOPHYCEAE

« « DINOKONTAE

+«« PERIDINIACEAE

oo+ PERIDINIUM

& 1,300 32 -

Site 3 -- Continued
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n
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1

150 4 - 41 2

38 <1 ~- 2T 2

- - 68 &

190 5 -— e

38 <1 - -

33

1o 2
71 <1
<1

71 <1

430 5

1% 2

& 3,000 32
1,400 15



Table 4.-~Phytoplankton data for Orwell Reservoir--Continued

Date: April 18, May 15,
1985 1985
Time: 1400 1635
Total Cells/mL: 3400 3400
Organism Cells Per- Cells Per-

per mL cent per mL cent

Cells Per-
per mL cent

BACILLARIOPHYTA (DIATOMS)

«BACILLARIOPHYCEAE

.+ ACHNANTHALES

«+»+« ACHNANTHACEAE

«e.+s ACHNANTHES

secss A, LANCEOLATA -

«sees ALLINEARIS -

cees AMINUTISSIMA -~
«+«++COCCONEIS

«ve.. C.PEDICULUS --
vee++C.PLACENTULA 29 <1
««BACILLARIALES

«+« . NITZSCHIACEAE

«ess NITZSCHIA

sees« NACICULARIS --

«sees NCAMPHIBIA -—-

eeees N.COMMUNIS --

«sees N.DISSIPATA 29 <1

see2s NOFRUSTULUM --

eeess N.LINEARIS 29 <1

seevs N.PALEA --

.« EUPODISCALES

+«.COSCINODISCACEAE

«+s+CYCLOTELLA

eeessC.GLOMERATA -

eeees COKUTZINGIANA --

veess CoMENEGHINIANA - &
eees.C.,OCELLATA 29 <1
vess.C.PSEUDOSTELLIGERA --
++eeMELOSIRA

eess M. AMBIGUA 200
eeees MUGRANULATA 200
sees oM. VARIANS 29 <1
+++«STEPHANODISCYS

cees+S.ASTREA V.MINUTULA -
«eees S.HANTZSCHIIX 290 9
«+-FRAGILARIALES

+++ FRAGILARIACEAE

«ees ASTERIONELLA

eess. A, FORMOSA 29 <1
«e+. DIATOMA

eesssD. VILGARE 29 <1
«sss FRAGILARIA

ess+.F.CONSTRUENS V. VENTER --
esse F.VAUCHERIAE -
«++.«SYNEDRA

vesesS.DELICATISSIMA --
«eeesS.RADIANS & 800 24
seee.S.ULNA 57 @2
.+« NAVICULALES

+++ CYMBELLACEAE

++ss AMPHORA

seses ALOVALIS 29 <1
+evs.A. PERPUSILLA --
«+es CYMBELLA

seee . CoMINUTA --

.. GOMPHONEMACEAE

+o+0» GOMPHONEMA

vesesG.ANGUSTATUM --
es++e.G.OLIVACEUM 571 2
++« NAVICULACEAE

«++.DIPLONEIS

«es+.D.OCULATA --

«so o NAVICULA

oo

seeos NNCAPITATA (5) EHR.-1 --
wess. NNCRYPTOCEPHALA --
«s+e. NCRYPTOCEPHALA V, VENETA 29 <1
vese. N.DECUSSIS (5) OSTR -
eses.N.GREGARIA -~
oo  NOMINIMA --
vesa.N.MUTICA 29 <1
teeso N.PUPULA -
+eoss NRHYNCHOCEPHALA 29 <1
weeeo NoTRIPUNCTATA (5) (b. 29 <1

34

32

32

96

32
64
32

130

96
130
390

190
130

96
350

32
64

32
32

32
64

96
32

64

32

32
96
64
32
32

32

32

<1

<1

<1

<1

- =W

& o

<1

<1
<1

<1

<1

N ow

<1
<1

<1

<1

26 <1
26 <1

26 <1

280 9

51 2

180
210 7

o

& 670 22

26 <1

26 <1

July 2%,
1985
1815
3200
Cells Per- Cells
per mL cent per mlL
19 <1 --
- 19
-- 39
38 2 --
-- 19
-- 39
77 3 --
19 <1 17
150 7 230
19 <1 39
-- 39
-- 58
19 <1 120
-- 19
19 <1 -
-- 19
-- 19
-- 19



Table N¥.--Phytoplankton data for Orwell Reservoir--Continued

bate: April 18, May 15, June 18, July 24, Aug

1985 1985 1985 1985 1

Time: 1515 1540 1700 1620 1

Total Cells/mL: 2800 2600 1300 1400 1

Organism Cells Per- Cells Per- Cells Per- Cells Per- Cells I

per mL cent per mL cent per mL cent per mL cent per mL ¢

BACILLARIOPHYTA (DIATOMS)

.BACILLARIOPHYCEAE

.+ NAVICULALES

++« NAVICULACEAE

«es+ NEIDIUM

eeses N.AFFINE - - - - 19
CHLOROPHYTA (GREEN ALGAE)

. CHLOROPHYCEAE

++ CHLOROCOCCALES

+++00CYSTACEAE

«e+o ANKISTRODESMUS - - 100 3 120 5 58
«e..00CYSTIS -- 32 <1 - - -

ee..SELENASTRUM - - 26 <1 - -

«... TETRAEDRON - - 26 <1 - -

+++ SCENEDESMACEAE

«+e++ CRUCIGENIA - - -- 19 <1 19
++++ SCENEDESMUS - 130 4 150 5 38 2 --

<. TETRASPORALES

.+« COCCOMYXACEAE

«e+. . ELAKATOTHRIX 29 <1 - - - -

++s PALMELLACEAE

«ee.GLOEOCYSTIS -- 32 <1 - - -

CHRYSOPHYTA (YELLOW-GREEN ALGAE)

+.BACILLARIOPHYCEAE

+.CENTRALES

«.+COSCINODISCACEAE

«+e. CYCLOTELLA - 96 3 - - -

« . PENNALES

«e. ACHNANTHACEAE

+e.+ RHOICOSPHENIA

eeees R.CURVATA - 32 <1 - - 19
«.. FRAGILARIACEAE

e+s . SYNEDRA -- - - - 19
«+.NAVICULACEAE

v+ NAVICULA 29 <1 32 <1 26 <1 - 38
++. . NITZSCHIACEAE

ee..NITZSCHIA - 32 <1 -- 19 <1 -

+CHRYSOPHYCEAE

«.CHROMULINALES

... CHROMULINACEAE

...+ CHRYSOCOCCUS 290 9 - - - -

«es . KEPHYRION 710 21 64 2 26 <1 19 <1 38
«+«. OCHROMONADACEAE

«+e.DINOBRYON - - - - 19
+«..0CHROMONAS - .- 26 <1 - -

CYANOPHYTA (BLUE-GREEN ALGAE)

« CYANOPHYCEAE

++OSCILLATORIALES

+++.NOSTOCACEAE

s+ ANABAENA - - - & 1,200 55 -

EUGLENOPHYTA (EUGLENQIDS)

«CRYPTOPHYCEAE

.. CRYPTOMONIDALES

«++ CRYPTOCHRYSIDACEAE

«++. CHROOMONAS -- 64 2 130 4 38 2 130
«++. RHODOMONAS 290 9 160 5 620 21 210 10 & 680
«++ CRYPTOMONODACEAE

++..CRYPTOMONAS 86 3 96 3 330 11 19 <1 250

. EUGLENOPHYCEAE
.. EUGLENALES

... EUGLENACEAE

++.. THACHELOMONAS 57 2 -- -- 38 2 --

PYRRHOPHYTA (FIRE ALGAE)

.DINOPHYCEAE - - - - 19
.+ DINOKONTAE

«+.CERATIACEAE

«+..CERATIUM - -- - 77 3 77

35



Table A.--Phytoplankton data for Orwell

Reservoir--Continued

Time:

Total Cells/mL:

Sept

ember 24,
1985

1750

February 26,
1986

1600

Cells
per mL

Per-
cent

Cells Per-
per mL cent

Cells
per mL cent

Per-

BACILLARIOPHYTA (DIATOMS)

«BACILLARIOPHYCEAE
«+ACHNANTHALES

«+ ACHNANTHACEAE
«ve s ACHNANTHES
essss ALCLEVEIL
vsees ALHAUCKIANA
seees AL LANCEOLATA
evses ALLINEARIS
sees. ALMINUTISSIMA
++..COCCONEIS
+ssaesC.PLACENTULA
+«BACILLARIALES
«e. NITZSCHIACEAE
«++s . NITZSCHIA
esses N.ACICULARIS
eveos NCAMPHIBIA
evees NeDISSIPATA
evseo NNFRUSTULUM
«seee NoLINEARIS
«vess NoPALEA

.+« EUPODISCALES
«+.COSCINODISCACEAE
»+++ CYCLOTELLA
vees.C.COMTA

seeee C.KUTZINGIANA
«esss COMENEGHINIANA

+ve0eC.PSEUDOSTELLIGERA

++.+ MELOSIRA
eees oM AMBIGUA
esee s MiGRANULATA

«seeosM.GRANULATA V. AUGUSTISS.

vees e MJVARIANS
««..STEPHANODISCUS

+eeeeS.ASTREA V.MINUTULA

eesesS,HANTZSCHII
«+FRAGILARIALES
++«. FRAGILARIACEAE
oo« DIATOMA

eeee. D.TENUE V. ELONGATUM

veeesD.VULGARE
s+ FRAGILARIA

+v++.F.CONSTRUENS V. VENTER

svee s F.PINNATA
evee s FLVAUCHERIAE
««..SYNEDRA
eeeesS. PARASITICA
+s++.3.RUMPENS
sesseS. ULNA
««NAVICULALES

<« CYMBELLACEAE
«++.AMPHORA
»ese.A. PERPUSILLA
«++«GOMPHONEMACEAE
es«..GOMPHONEMA
eses.G.OLIVACEUM
«+ . NAVICULACEAE
oeeo NAVICULA
+eess NCRYPTOCEPHALA

seese NCRYPTOCEPHALA V.VENETA

vvee.N.DECUSSIS
eee.« NGREGARIA

(5) OSTR

eesses NMENISCULUS V. UPSALIEN.

seess NOMINIMA

evese NJPUPULA
eeese NCREINHARDTII
esess N.TRIPUNCTATA
veves NOVIRIDULA

(5) (GRU
(5) (D.

36

87
4y

310
& 1,500

4y

440
220

4N
87

4

L1]

<1
<1

<1

o~ O

<1

<1

2 2
2 2
7 5
2 2
& 22 14
2 2
5 3
2 2
2 2
5 3
2 2
5 3
2 2
3 2
10 6
5 3
13 8
5 3
8 5
2 2
3 2
2 2
2 2
3
3 2
2 2

& 1,

21
21

150
100

<1

<1

<1

<1
<1

<1

<1

<1

<1

&2,

1,

6¢
200

66
66
330
900

900
27¢



Table 4,--Phytoplankton data for Orwell Reservoir--Continued

Date: September 24, February 26, May 01, Jul

1985 1986 1986 1

Time: 1750 1600 1520 1

Total Cells/mL: 5000 140 2300 8
Organism Cells Per- Cells Per- Cells Per- Cells
per mL cent per mL cent per mL cent per L

CHLOROPHYTA (GREEN ALGAE)
. CHLOROPHYCEAE

+. CHLOROCOCCALES
++.00CYSTACEAE

«++. ANKISTRODESMUS 130 3 -- 21 <1 130
e+  CHODATELLA 4y <1 - - -
ee+.00CYSTIS -- - - 66
«++. TETRAEDRON -- 2 2 -- 200
++.SCENEDESMACEAE

+++. CRUCIGENIA 4y <1 -- - 66
««++SCENEDESMUS 87 2 2 2 42 2 200

«+« ULOTRICHALES

.+ ULOTRICHACEAE

eees ULOTHRIX - -- - 66
.« VOLVOCALES

¢« CHLAMYDOMONADACEAE

«ess CHLAMYDOMONAS 4y <1 .- - 130
CHRYSOPHYTA (YELLOW-GREEN ALGAE)

«BACILLARIOPHYCEAE

+.CENTRALES

««+COSCINODISCACEAE

e+« CYCLOTELLA - - 21 <1 -
.« PENNALES - 2 2 - --
e+« ACHNANTHACEAE

veeoe RHOICOSPHENIA

esese ReCURVATA - 2 2 - -
«++ GOMPHONEMATACEAE

vee« GOMPHONEMA - - 21 <1 -
+«« NAVICULACEAE

«oeo NAVICULA 4y <1 5 3 ~e 66
+«« NITZSCHIACEAE

oo NITZSCHIA 88 2 2 2 - 66

«CHRYSOPHYCEAE

«+ CHROMULINALES

e+« CHROMULINACEAE

«e+s CHRYSOCOCCUS - - 210 9 --
««..KEPHYRION 4y <1 - 21 <1 -
CYANOPHYITA (BLUE-GREEN ALGAE)

- CYANOPHYCEAE

+« OSCILLATORIALES

«++ NOSTOCACEAE

«vss ANABAENA - - - 270
»se+s APHANIZOMENON - 3 2 - -
«es OSCILLATORIACEAE

+ess OSCILLATORIA - 2 2 - -

EUGLENOPHYTA (EUGLENOIDS)
«CRIPTOPHYCEAE

«+« CRYPTOMONIDALES

+«« CRYPTOCHRYSIDACEAE

«eos RHODOMONAS 960 19 - 62 3 1,400
++s CRIPTOMONODACEAE
e«s« CRYPTOMONAS 440 9 2 2 21 <1 13¢

+« EUGLENOPHYCEAE

«+ EUGLENALES

««. EUGLENACEAE

«ees TRACHELOMONAS - - 21 «i 6¢
PYRRHOPHYTA (FIRE ALGAE)

«DINOPHYCEAE

«+ PERIDINIALES

e+« CERATIACEAE

«s+« . CERATIUM - - - 130

37



Table d.--Phytoplankton data for Orwell Reservoir--Continued

Date: June 19, July 24, Auguat 29,
1985 1985 1985
Time: 0827 1650 1600
Total Cells/mL: 1500 5000 7000
Organism Cells Per- Cells Per- Cells Per-
per mL cent per mL cent per mL cent
Site
BACILLARIOPHYTA (DIATOMS)
«BACILLARIOPHYCEAE
.+« BACILLARIALES
«e« NITZSCHIACEAE
eeeos NITZSCHIA
eewees N.AMPHIBIA 42 3 - 180 3
veeo.s NLINEARIS 14 <1 -- -
eesoe N.PALEA - -- 60 <1
.. EUPODISCALES
+++ COSCINODISCACEAE
e+ CYCLOTELLA
seess C.KUTZINGIANA - & 950 19 120 2
eeees C.MENEGHINIANA 14 <1 370 7 840 12
eseseC, PSEUDOSTELLIGERA - 120 2 160 3
«+es MELOSIRA
eoeee M. GRANULATA 190 13 - -
++.-STEPHANODISCUS
eeeeeS.ASTREA V.MINUTULA - 120 2 1,300 19
eees s SCHANTZSCHII 130 9 250 5 360 5
+«.FRAGILARIALES
.+ FRAGILARIACEAE
«e..DIATOMA
eses+ D.TENUE V. ELONGATUM 14 <1t - -
«...FRAGILARIA
<o+« F.CAPUCINA 28 2 - -

.. NAVICULALES

e+ NAVICULACEAE

+eee NAVICULA

eesss N.CRYPTOCEPHALA - - 60 <1
++« SURIRELLALES

«+«SURIRELLALCEAE

»eee SURIRELLA

«seeeS.ANGUSTA -- -- 60 <1
CHLOROPHYTA (GREEN ALGAE)

+«CHLOROPHYCEAE

<. CHLOROCOCCALES

««.00CYSTACEAE

....ANKISTRODESMUS 150 10 460 9 120 2
«...CHODATELLA -- 170 3 --
«++.SELENASTRUM 150 10 210 & 60 <1
«+.SCENEDESMACEAE

«...ACTINASTRUM - 51 <3 --
....CRUCIGENIA 69 5 - -
«...SCENEDESMUS & 290 19 580 11 360
«e..TETRASTRUM - -- 60 <1

.« TETRASPORALES

«+« PALMELLACEAE

+«++ SPHAEROCYSTIS 69 5 - -
«.VOLVOCALES

«++. CHLAMYDOMONADACEAE

+ses CHLAMYDOMONAS - 250 5 -
««ZYGNEMATALES

<+« DESMIDIACEAE

«++.+ STAURASTRUM 28 2 - --
CHRYSOPHYTA (YELLOW-GREEN ALGAE)

+BACILLARIOPHYCEAE

.. PENNALES

+«« NAVICULACEAE

«e.. NAVICULA 14 <1 -- 60 <1
«ve« PINNULARIA 14 <1 -- --
++« NITZSCHIACEAE

voos NITZSCHIA -- By <t 240 3

. CHRYSOPHYCEAE
.. CHROMULINALES

«+.CHROMULINACEAE

««..KEPHYRION 42 3 - -
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Table 4.--Phytoplankton data for Orwell Reservoir--Continued

Date: June 19, July 24, August 29,
1985 1985 1985
Time: 0827 1650 1600
Total Cells/mL: 1500 5000 7000
Organism Cells Per- Cells Per- Cells Per-

per mL cent per mL cent per mlL cent

CYANOPHYTA (BLUE-GREEN ALGAE)
- CYANOPHYCEAE
«+OSCILLATORIALES

««+ NOSTOCACEAE

+ev ANABAENA 55 4 83 2 120 2
«e+. APHANIZOMENON - 81 <1 .-
EUGLENOPHYTA (EUGLENOIDS)

.CRYPTOPHYCEAE

««CRYPTOMONIDALES
+++ CRYPTOCHRYSIDACEAE

«es s CHROOMONAS 14 <1 370 7 120 2
+++. RHODOMONAS 97 6 - 120 2
<+« CRYPTOMONODACEAE

«¢s+ CRYPTOMONAS 42 3 170 3 -

« EUGLENOPHYCEAE
« . EUGLENALES
+++EUGLENACEAE

+ee. EUGLENA 60 <t
«+ss PHACUS 360 5
«e.s TRACHELOMONAS 28 2 120 2 120 2
PYRRHOPHYTA (FIRE ALGAE)

.DINOPHYCEAE

«+ DINOKONTAE
«++. CERATIACEAE

«+++ CERATIUM - 620 12 & 2,000 29
«++« PERIDINIACEAE
e+ PERIDINIUM - 41 <1 -
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Table 4.~-Phytoplankton data for Orwell Reservoir--Continued

Date: September 24, May 01, July 22,
1985 1986 1986
Time: 1705 1414 1348
Total Cells/mL: 7300 3000 1700
Organism Cells Per- Cells Per- Cells Per-

per mL cent per mL cent per mL cent

BACILLARIOPHYTA (DIATOMS)
«BACILLARIOPHYCEAE
.+BACILLARIALES
«e.NITZSCHIACEAE

«ve« NITZSCHIA

eeessN,ACICULARIS -— 49 2 -
eeeses NAMPHIBIA 67 <1 25 <1 15 <1
«vee+ N.FRUSTULUM -— 25 <1 -
wee..N.PALEA 330 5 - -

+.EUPODISCALES
«+.+COSCINODISCACEAE
«e++. CYCLOTELLA

weeee C.KUTZINGIANA - -- 15 <1
veees C.MENEGHINIANA 670 9 49 2 250 15
eeessC.PSEUDOSTELLIGERA 670 9 -- 30 2
++++MELOSIRA

veero M. AMBIGUA -- -- 15 <1
ve+ee M.GRANULATA -- 49 2 --
+esSTEPHANODISCUS

weessS.ASTREA V.MINUTULA & 1,500 21 & 1,100 37 & 930 55
eeess SC.HANTZSCHII 270 & 890 30 130 8

«+ FRAGILARIALES
««+ FRAGILARIACEAE
+es+« DIATOMA

vevesD.TENUE V. ELONGATUM -- 49 2 -
«.s+s FRAGILARIA

veesoe F,CAPUCINA V,MESOLEPTA. - - 30 2
esse F.VAUCHERIAE 67 <1 -- -
«+s+s SYNEDRA

seeeeS, ULNA - 74 2 30 2

«+« NAVICULALES

<+« CYMBELLACEAE

s+ AMPHORA

eosss ALOVALIS - 25 <1 --
«+« NAVICULACEAE

«+es NAVICULA

weees N.CRYPTOCEPHALA 67 <1 -- --
«sees NNCRYPTOCEPHALA V.VENETA - -- 15 <1
CHLOROPHYTA (GREEN ALGAE)

. CHLOROPHYCEAE

.+« CHLOROCOCCALES

«+ MICRACTINIACEAE

e+ e MICRACTINIUM - -- 15 <1
«++.00CYSTACEAE

«es. ANKISTRODESMUS 1,000 14 320 11 15 <1
+++. CHODATELLA - 25 1 15 <1
«ees 00CYSTIS - - 15 <1
e+« SELENASTRUM 67 <1 - -

+«++ SCENEDESMACEAE

«++.CRUCIGENIA 130 2 -- -
+e..SCENEDESMUS 5S40 7 220 7 89 S5

«. VOLVOCALES

«++«CHLAMYDOMONADACEAE

eeees CHLAMYDOMONAS 67 <1 - -
CHRYSOPHYTA (YELLOW-GREEN ALGAE)

«BACILLARIOPHYCEAE

.. CENTRALES

«++COSCINODISCACEAE

«+«.COSCINODISCUS 130 2 -- --
«« PENNALES

«+e» ACHNANTHACEAE

e+++ ACHNANTHES - -- 15 <1
«+«+ NAVICULACEAE
oo NAVICULA -- - 30 2
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Table 4.--Phytoplankton data for Orwell Reservoir--Continued

Date: September 24, May 01, July 22,

1985 1986 1986

Time: 1705 1414 1348

Total Cells/mL: 7300 3000 1700

Organism Cells Per- Cells Per- Cells Per-
per mlL cent per mlL cent per mlL cent

CHRYSOPHYTA (YELLOW-GREEN ALGAE)

+«CHRYSOPHYCEAE

++ CHROMULINALES

«++s CHROMULINACEAE

«++.CHRYSOCOCCUS - 25 <1 -
e+ KEPHYRION 67 <1 - -
CYANOPHYTA (BLUE-GREEN ALGAE)

«CYANOPHYCEAE

«+OSCILLATORIALES

«++s OSCILLATORIACEAE

+ees OSCILLATORIA - 25 <1 --
EUGLENOPHYTA (EUGLENOIDS)

+CRYPTOPHYCEAE

.+ CRYPTOMONIDALES

«++ CRYPTOCHRYSIDACEAE

««+.RHODOMONAS 130 2 - -—
.+ .CRYPTOMONODACEAE
«++.CRYPTOMONAS 270 4 - -
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Table 7.--Mean-daily streamflow for the inflow site to Orwell Reservoir,

April 2, 1985, to September 30, 1985

[Values in cubic feet per second]

Day April May June July August September
1 —— 750 1,310 1,290 1,100 908
2 488 714 1,460 1,280 1,110 916
3 446 715 1,280 1,240 1,090 913
4 470 736 1,240 1,240 1,090 947
5 470 690 1,140 1,150 1,090 934
6 478 652 1,220 1,180 1,070 931
7 423 757 1,230 1,140 1,070 939
8 423 724 1,190 1,130 1,050 925
9 532 709 1,140 1,140 1,040 941
10 511 720 1,120 1,110 1,120 948
1 540 719 1,240 1,080 928 930
12 580 886 1,340 1,060 1,070 937
13 593 1,100 1,200 1,060 1,160 906
14 610 1,020 1,230 1,030 1,140 906
15 622 1,090 1,190 1,020 1,120 906
16 616 1,130 1,260 9717 1,090 914
17 662 1,110 1,200 974 1,070 905

18 557 1,090 1,270 1.030 1,040 899
19 590 1,070 1,220 1.060 1,020 892
20 582 1,140 1,260 1.070 1,000 897
21 606 968 1,290 1,080 972 893
22 615 1,040 1,290 1,080 987 875
23 708 1,030 1,260 1,070 1,020 820
24 815 1,020 1,240 1,160 974 861
25 776 1,040 1,240 1,140 923 850
26 938 1,030 1,320 1,090 933 836
27 795 1,030 1,320 1,160 937 799
28 774 1,020 1,320 1,030 886 837
29 753 1,020 1,330 1,060 999 820
30 749 1,040 1,300 1,100 919 T94
31 — 1,120 — 1,110 947 -——

46



el
808
908
061
X4]

090°
xis
LEB
€08
117

(17
669
22l
659
0£9

666
%9s

G0l 090°1 066°1 oNz‘liL 0FfE*‘ L -~- 114 886 €L9 1€6
LEL 0zZ1L 0661 0€2‘1 060°1 - 996 666 89 088
£6l oSt ons't 02z'1 091°1 86¢% 186 696 LL9 Gl8
el 09t°1 086°1 061L°¢1 088 166 £66 %19 1¥9 6Llg
0zl owz‘t 026°1 061°¢1L {7 209 65§ 169 8L9 111
orl 0zz‘t 026‘1 gLl 117 066 009 219 26§ 206
sll ongE‘lL 0161 o611 508 €19 2€9 709 629 706
26l OLE‘L osx‘1 002°1 17 6€9 1€9 6LS 261L 926
06L OEw‘ 1t o9r‘1 oLt 199 Exg 18s (111 zzL 968
698 08E‘1L oLx‘l 0911 LS9 Sk § 886 (4 Y Log 688
206 olr‘l 01s*1 0z2'1 289 8ss £09 829 wlg 698
898 oLt 06x‘1 168 919 Z29% 166 £€€9 gLlg 08¢
€99 ov2‘L 006°1 oon‘t xi9 LES ols 529 t9lL 288
G16 0s2‘t 0161 0611 6L9 L9s 28S 0€9 68l 198
966 06£‘1 006°1 olg 959 666 6LS LT ) £zl 266
616 oon‘t 026°1t 060°1 6£9 (111 6LS 189 ZLL 8le
0£6 09E°‘1 006°t 626 9% 9 6£S s8S 529 (11} (11
L26 oon‘l 0651 Lsg SL9 "8S L9S 9% 9 £98 188
LL6 oSkl 09G°‘1 168 629 [{:3] 166 969 £ER 626
646 0€%°1 o9x‘1 998 18s S09 665 169 Ty} 628
056 ozn‘i 069°1t 1x6 209 69% 86 569 898 16L
086 oz2x‘l o9n‘l L9g (1%} LLs 666 %89 268 9L
020°1 OEN‘1 00E° 1 606 £y 9 286 6€S 169 606 ZLL
0z0‘lt owN‘l oLz‘1 6€6 109 x6S 128 199 806 0gl
000°1 oLw‘l 0g2‘l1 596 509 LLS gLs 289 906 261
090°‘1L oown‘lt 0821 656 065 86 1X: 14 669 106 sl
£86 oLr‘l 00E°1 216 (¥'11 086 oLs 299 11] 28l
688 ozx‘l 02€°1 Ls6 S6S 995 209 129 668 808
6£6 osk‘l1 09E°1 216 Lo9g LL 1] LSS 9% L 916 261L
oxo‘lL oLw‘l 02E‘1L Ené 266 nes 286 999 106 €28
Ainp sunp Aoy ady JeH qeg uep 09(q Aoy 120

[puodes Jed 3983 OFqnd UT sentey]

9861 ‘0t Joquejdeg 09 °Gg6l ‘1 J9qO0lI0Q
‘ayoadesey TTOAJ(Q 03 0178 MOTJUY OY) JOJ AOTjEees 8 ATTup-uvoi--°"g oTqel

47



Table 9.~-Mean-daily streamflow for the outflow site from Orwell Reservior,
April 1, 1985 to September 30, 1985

[Values in cubic feet per second]

Day April May June July August September
1 527 806 874 1,250 1,140 893
2 591 794 709 1,250 1,140 896
3 510 781 779 1,240 1,130 898
4 502 772 891 1,250 1,140 899
5 496 760 9uY 1,190 1,130 899
6 486 726 962 1,080 1,130 904
7 482 708 1,020 1,090 1,130 905
8 441 1 1,080 1,130 1,120 910
9 418 712 1,100 1,160 1,120 911

10 432 112 1,060 1,150 1,120 913
11 446 720 1,040 1,150 1,110 915
12 474 751 1,100 1,140 1,120 917
13 503 877 1,120 1,140 1,110 917
14 520 985 1,130 1,130 1,110 917
15 532 1,000 1,130 1,110 1,110 917
16 535 1,020 1,120 1,090 1,110 920
17 594 1,040 1,120 1,090 1,110 921
18 640 1,040 1,120 1,080 1,100 920
19 633 1,050 1,120 1,080 1,100 921
20 630 998 1,120 1,070 1,090 923
21 624 968 1,170 1,070 1,080 920
22 622 981 1,190 1,060 1,080 916
23 632 992 1,190 1,060 1,080 916
24 675 993 1,190 1,100 1,070 912
25 17 1,000 1,190 1,170 1,060 911
26 791 1,010 1,220 1,180 1,060 909
27 853 1,020 1,250 1,180 1,050 880
28 843 1,020 1,260 1,180 952 855
29 829 1,020 1,260 1,160 892 855
30 817 1,020 1,260 1,140 892 833
31 — 961 ———— 1,140 892 —
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